. Evolution of NO conversion with catalyst particle size and total flowrate for evaluating internal and external mass transfer resistances.
The experiments to evaluate the internal mass transfer resistance were carried out with 0.4 g of Cu/SAPO-34 catalyst and a gas stream composition of 660 ppm NO, 660 ppm NH 3 and 6% O 2 with a total flow rate of 2600 ml min -1 at 300 C. The absence of internal mass transfer resistance can be assured for particle sizes lower than 0.3-0.5 mm.
On the other hand, the experiments to evaluate the external mass transfer resistance were carried out varying the total flow rate and catalyst mass in order to maintain a constant W/F A0 , i.e. 5220 g min mol -1 . The composition of the gas stream was 660 ppm NO, 660 ppm NH 3 and 6% All the samples calcined below 700 °C presented the typical chabazite structure. Two peaks located at 36° and 38° were observed for Cu/SAPO-34 catalysts, which were assigned to CuO based on the XRD data of the physical mixture of CuO and SAPO-34. The detection of CuO reveals that the SSIE method is not able to achieve a complete dispersion of the original CuO nanoparticles to obtain exchanged copper ions.
On the other hand, the catalysts calcined at 750 and 800 °C presented an additional peak located at 21° assigned to silicon oxide (SiO 2 ). Thus, it can be concluded that the structure of the SAPO-34 zeolite starts to collapse for calcination temperatures above 700 °C, leading to some silicon segregation from the zeolite framework.
S8 Figure S3 . SEM images for Cu/SAPO-34 catalyst prepared by SSIE at a) 600 °C, b ) 650 °C, c) 700 °C and d) 800 °C.
As can be observed in Figure S3 , perfect cubic crystals were observed irrespective of the calcination temperature. The size of those crystals was rather homogeneous, in the range 2-5 µm. The number and size of copper aggregates was progressively reduced while increasing calcination temperature. Only for the highest calcination temperature, i.e. 800 C, some bigger CuO aggregates were observed due to aggregation effects. All samples prepared by LIE showed the typical chabazite (CHA) structure, revealing that copper loading does not affect the zeolite structure. Furthermore, the absence of CuO peaks (36° and 38°), suggests that copper species are mainly isolated Cu + /Cu 2+ ions or highly dispersed Cu x O y clusters, both beyond the XRD detection limit.
S9
All the catalysts prepared by SSIE presented diffraction peaks attributed to CuO with increasing intensity with copper loading. Additionally, SiO 2 formation (21°) was also observed above 3.7 wt.% Cu, what suggests that the presence of copper promotes the collapse of the zeolite framework. This fact can be further corroborated by the low intensity of the main diffraction peaks of CHA zeolite (located at 9°, 13°, 17° and 32°) with increasing copper content. S11 Figure S6 . Arrhenius plot for the determination of the activation energy of samples prepared by LIE and SSIE with different copper loading. Note that y-axis is represented in logarithmic scale.
The NH 3 -SCR reaction proceeds through the same reaction mechanism as revealed by the similar activation energies obtained for LIE and SSIE preparation methodologies. The apparent activation energy was around 40-47 kJ mol -1 for LIE samples and 32-37 kJ mol -1 for SSIE samples.
The sample prepared by LIE with a copper loading of 1.1% presented a lower activation energy of 19 kJ mol -1 , which could be as consequence of such a low copper content. In addition, it can be observed that SSIE samples are more active than LIE samples due to a higher accessibility of copper ions.
